Wavenumber / cm -1 Figure S3 . Comparison of IR spectra of PEG-NH 2 (black), As@ZIF-8 (red) and PEG-NH 2 @As@ZIF-8 (red) in the area from 4000 to 400 cm -1 and 1800 to 400 cm -1 . Figure S7 . Thermogravimetric analysis of activated ZIF-8 (black), As@ZIF-8 (red) and PEG-NH 2 @As@ZIF-8 (sample exposed to a flow of nitrogen gas). 
S6

CHN-elemental analysis
Computational modelling
In order to simulate the crystal structure and vibrational properties of As@ZIF-8, first principle DFT+D lattice geometry optimizations were performed with the CASTEP code, 1 PBE-GGA, onthe-fly generated norm-conserving plane-wave pseudopotentials (energy cutoff: 1380 eV) employing a semi-empirical dispersion correction for non-bonding interactions according to the scheme suggested by Tkatchenko and Scheffler. 2, 3 The final lattice parameters and selected properties of the fully converged cell showing the best match with the experimental vibrational frequencies is shown in Table S2 . A lattice model of the geometry-converged unit cell of this compound is displayed in Figure S8 . Phonon frequencies were obtained via CASTEP DFPT linear response calculations at the  points of the converged primitive cell geometries. 4 Selected calculated frequencies are presented in Table S2 together with an assignment to characteristic (localized = vibrational) modes. The calculated and measured IR spectra were compared and fitted with SpecDis version 1.71 software. 5 Herein, a scaling factor of 1.003 was applied and the intensity of the calculated spectra was divided by a factor of 65 and 20 in the range of 1800-200 cm -1 and 800-200 cm -1 , respectively. As@ZIF-8 meas.
ZIF-8 meas. 168 h (orange) (samples were activated at 100 °C for 3 h and exposed to a flow of nitrogen gas). and 168 h (orange) (samples were activated at 100 °C for 3 h and exposed to a flow of nitrogen gas).
S12
MOF stability in phosphate buffered saline at pH 6 followed over 7 days X-ray powder diffraction (XRPD) measurements: and 168 h (orange) (samples were activated at 100 °C for 3 h and exposed to a flow of nitrogen gas).
S15
Cytotoxicity studies
The composition of the nanoparticles of As@ZIF-8 and PEG-NH 2 @As@ZIF-8 was determined by ICP-OES ( Table 2 ). The mass for the different samples for the cytotoxicity studies was calculated with respect to a fixed concentration of arsenic (As@ZIF-8 and PEG-NH 2 @As@ZIF-8). Corresponding to this result, the equivalent amount of ZIF-8 and organic linker was calculated. For each material, a stock solution was prepared which was further used to prepare the samples of required concentrations.
-Amount of PEG-NH 2 @As@ZIF-8 containing As-amount corresponding to 100 µmol of As 2 O 3 :
202 was effectively loaded or could be theoretically loaded (for details see Table S4 ). Data are presented as mean ± S.E.M (n ≥ 3).
Figure S23. Cell viability of (a) BT12-and (b) BT16 cells after 24 h of incubation with increasing
concentrations of ATO (grey), As@ZIF-8 (red) and PEG-NH 2 @As@ZIF-8 (blue). The given concentration corresponds to the concentration of As 2 O 3 (0 -100 µM) which was effectively loaded or could be theoretically loaded (for details see Table S4 ). Data are presented as mean ± S.E.M (n ≥ 3).
